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4.7 Interface Management (Satisfies criteria of EIA/IS731 FA 1.5 and iCMM PA 7) 1 

4.7.1 Introduction to Interface Management 2 

Interface Management, which includes identification, definition, and control of interfaces, is an 3 
element of System Engineering (SE) that helps to ensure that all the pieces of the system work 4 
together to achieve the system’s goals and continue to operate together as changes are made 5 
during the system’s lifecycle.  Precise interface definition early in the program is crucial to a 6 
successful and timely development.  As the total system is decomposed into functional areas, 7 
interfaces (functional and/or physical) between the areas are identified.  These interfaces are 8 
typically characterized by functional data parameters with associated data requirements or 9 
mechanical, electrical, and space requirements.  Functional and physical interface requirements 10 
are contained in the appropriate performance specifications.  The Interface Management 11 
process enters the Acquisition Management System (AMS) process at the end of the first phase 12 
of Investment Analysis and continues through In-Service Management.  The essential elements 13 
of the Interface Management process are illustrated in Figure 4.7-1, which lists the key inputs 14 
necessary to initiate the task, providers, process tasks, outputs required, and customers of 15 
process outputs.  The beginning and ending boundary task and the intermediate tasks are 16 
detailed later in the section.  17 

Figure 4.7-1.  Interface Management Process-Based Management Chart 18 
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4.7.1.1 Interface Management Objectives 19 

The objective of Interface Management is to identify, describe, and define interface 20 
requirements to ensure compatibility between interrelated systems and between system 21 
elements, as well as provide an authoritative means of controlling the interface design.  22 

The Interface Requirements Document (IRD) controls interface requirements, and the Interface 23 
Control Document (ICD) controls interface design.  These documents: 24 

• Define and illustrate physical and functional characteristics in sufficient detail to ensure 25 
compatibility of the interface so that this compatibility shall be determined from the 26 
information in the IRD/ICD alone 27 

• Identify the necessary interface data and monitor submission of this data 28 

• Control the interface requirements and design to prevent any changes to characteristics 29 
that might affect compatibility with other systems and equipment 30 

• Communicate coordinated interface requirements/design decisions and interface 31 
requirements/design changes to program participants 32 

4.7.1.2 Types of Interfaces  33 

An interface is any external or internal boundary between one element and another that is 34 
physical or functional.  Internal interfaces are within the defined system’s boundary.  External 35 
interfaces are with elements outside the defined system’s boundary.  The external/internal 36 
interface distinction relates to the level of ownership and the verification of the requirements 37 
associated with each interface.  Examples of interface types that may be encountered appear in 38 
Table 4.7-1.  The 5M and SHELL Models (Figures 4.7-2 and 4.7-3, respectively) depict the 39 
types of interface elements that are recommended for consideration within most systems.  Each 40 
element of the system shall be described functionally and physically.  A functional description 41 
describes what the system is intended to do.  It includes subsystem functions as they relate to 42 
and support the system function.  (Functional Analysis (Section 4.4) provides more information 43 
on this topic.)  A physical description provides information on the composition and organization 44 
of the tangible system elements.  The level of detail varies with the system’s size and 45 
complexity, with the end objective being adequate understanding of the system configuration 46 
and operation.  (Synthesis (Section 4.5) provides more information on synthesis alternatives.)  47 

Table 4.7-1.  Examples of Interface Types 48 

Interface 
Type 

Interface 
Subtype Examples 

Functional Mechanical Vehicle operator increasing speed 
A computer sending a document to printer 

Physical Mechanical Transmission of torque via a drive shaft 
Connection between computer communication port and the 
printer cable 

Functional Control A control signal sent from a flight control computer through 
a cable to an actuator (two interfaces) 
A human operator selecting a flight management system 
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Interface 
Type 

Interface 
Subtype Examples 

mode 
Physical Control The connection between the flight control computer and the 

cabling 
A human operator’s fingers adjusting a flight management 
system mode switch 

Functional Aerodynamic Pilot notification of a stall 
Vortices impacting on an aircraft 

Physical Aerodynamic A stall indicator on a wing 
A fairing designed to prevent vortices from impacting a 
control surface on an aircraft 

Functional Environmental 
(Natural or 
Induced) 

Maximum/minimum temperature of radar electronics 
The amount of rain/snow that makes a sensor reading 
anomalous 

Physical Environmental 
(Natural or 
Induced) 

Increased volume of mercury in thermometer reaching new 
markers on temperature scale 
Wind impacting radar antenna surface 

Functional Noise Minimum decibels required for an alert to be heard 
Physical Noise Sound waves impacting on person’s ear drum 
Functional Space Space required to perform maintenance 
Physical Space Inserting hardware into existing rack 
Functional Data A cockpit visual display to a pilot 

Weather Message Switching Center Replacement 
(WMSCR) to Weather and Radar Processor (WARP) data 
transfer 

Physical Data Light from cockpit visual display impacting on pilot’s retina 
Weather data bits moving from communications cable to 
communications port on WARP 

Functional Electrical  Energy from a direct current (DC) power bus supplied to an 
anticollision light 
A fan plugged into an alternating current (AC) outlet for 
current 
An electrical circuit opening a solenoid 
Shielding and grounding for coaxial cables 

Physical Electrical  Energy from a DC power bus supplied to the cabling 
connected to the anticollision light 
Electrical current moving from AC outlet to fan wire 
Current flowing through wiring 
Shielding material wrapped around copper wiring 
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Interface 
Type 

Interface 
Subtype Examples 

Functional Hydraulic Pressurized fluid supplying power to a flight control actuator
A fuel system pulling fuel from a tank to the engine 

Physical Hydraulic Pressurized fluid in a hydraulic line 
Connection of fuel line to fuel tank 

Functional Pneumatic An adiabatic expansion cooling unit supplying cold air to an 
avionics bay 
An air compressor supplying pressurized air to an engine 
air turbine starter 

Physical Pneumatic Pressurized air in an aircraft 
Functional Electromagnetic Radio frequency (RF) signals from a Very High Frequency 

Omni directional Range (VOR) 
A radar transmission 

Physical Electromagnetic RF signals from a VOR vibrating radio receiver 
Radio waves emitted from radio transmitter 

Functional Heating, 
Ventilating, and 
Air-Conditioning 
(HVAC) 

Amount of heating and cooling required for a facility 
Circuit protective devices for equipment racks 

Physical HVAC Thermocouple contacting sensor 
Circuit breaker connection to power line 

 49 
Figure 4.7-2.  Depiction of 5M Interface Model 50 
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The following is a description of the 5M Interface Model: 51 

• Mission: the purpose or central function of the system that brings together the other 52 
elements.  53 

• Man: the human element of a system.  If a system requires humans for operation, 54 
maintenance, or installation, this element shall be considered in the system description. 55 

• Machine: the hardware and software (including firmware) element of a system. 56 

• Management: the procedures, policy, and regulations involved in operating, 57 
maintaining, installing, and decommissioning a system. 58 

• Media: the environment in which a system shall be operated, maintained, and installed. 59 
This environment includes ambient and operational conditions.  Ambient conditions are 60 
physical conditions involving temperature, humidity, lightning, electromagnetic effects, 61 
radiation, precipitation, and vibration.  Operational environment consists of the 62 
conditions in which the mission or function is planned and carried out.  Operational 63 
conditions are human-created conditions involving operations such as air traffic density, 64 
communication congestion, workload, and Instrument Flight Rules (IFR) versus Visual 65 
Flight Rules (VFR).  Part of the operational environment may be described by the type of 66 
operation (e.g., air traffic control, air carrier, general aviation); phase (e.g., ground 67 
taxiing, takeoff, approach, en route, transoceanic, landing); or rules governing the 68 
operation (e.g., IFR, VFR). 69 

In the SHELL Model, the match or mismatch of the blocks (interface) is just as important as the 70 
characteristics described by the blocks themselves.  These blocks may be rearranged to 71 
describe the system as required.  A connection between two blocks indicates an interface 72 
between the elements. 73 

 74 

 75 
Figure 4.7-3.  Depiction of SHELL Interface Model 76 
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4.7.1.2.1 Functional Interfaces 77 

Functional interfaces define the purpose of the interface.  Each interface has at least two 78 
associated functions, and, because all performance requirements are traceable to functions, 79 
there shall be at least two associated interface requirements.  This concept is illustrated in 80 
Figure 4.7-4, where Side A delivers some quantity (e.g., electrical power) to Side B; at the same 81 
time, Side B receives that quantity from Side A.  The two implied requirements are: 82 

• Side A shall generate the quantity 83 

• Side B shall provide a compatible response to the quantity that Side A delivered 84 

Interface requirements shall be expressed in verifiable terms.  For example, as expressed in 85 
strict requirements terminology, "the [Side A] subsystem shall deliver electrical power at 28 86 
volts."  In this example, the element of Side B is a fan.  Thus, the requirement for Side B might 87 
be as follows: "The fan [Side B] shall provide impedance, power level and timeline, while using 88 
the 28-volt power supply of the electrical system [Side A]."  The interface definition includes the 89 
data and/or control functions and the way these functions are represented. 90 

 91 
Figure 4.7-4 Example of a Simple Interface 92 

4.7.1.2.2 Physical Interfaces 93 

Physical interfaces are used to define and control the features, characteristics, dimensions, and 94 
tolerances of one design that affects another.  Physical interfaces include material properties of 95 
the equipment that affect the functioning of mating equipment.  They also include the operating 96 
environment of the system. 97 

4.7.2 Inputs to Interface Management 98 

The inputs required to initiate Interface Management include both program/project- and product-99 
related data listed in Table 4.7-2.  Many of these inputs are developed and refined through the 100 
continuous, iterative processes of other SE elements.  101 

 102 
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Table 4.7-2.  Interface Management Process Inputs 103 

Input Reference 

CONOPS Functional Analysis (Section 4.4) 
Architecture Trade Studies (Section 4.6) 
Requirements MNS/iRD Requirements Management (Section 4.3) 
International Standards System Engineering in the Acquisition Management 

System Program Lifecycle (Chapter 3) 
FAA Order/Standards System Engineering in the Acquisition Management 

System Program Lifecycle (Chapter 3) 
Functional Analysis Functional Analysis (Section 4.4) 
Draft IPP Integrated Technical Planning (Section 4.2) 
Trade Study Report  Synthesis (Section 4.5) 
Engineering solution actions and 
impacts 

Trade Studies (Section 4.6) 

Interface Control Plan Integrated Technical Planning (Section 4.2) 
Interface Change Request Interface Management (Section 4.7) 

 104 

4.7.3 Interface Management Process Tasks 105 

The Interface Management process is an integrated and iterative set of activities that ensures 106 
that all functional and physical interface requirements are identified, defined, and controlled, 107 
including interfaces within the system, as well as those between the instant system and another 108 
system.  Table 4.7-3 outlines the process.  The paragraphs below describe the process tasks. 109 

Table 4.7-3.  Interface Management Process Inputs by Output Product 110 

Inputs Source Process Initial AMS 
Phase Output 

Requirements Documents 
(MNS/iRD) 

Requirements Management 
(Section 4.3) 

Mission 
Analysis (MA) 

 

CONOPS Functional Analysis  
(Section 4.4) 

MA  

Architecture Synthesis (Section 4.5) MA  
Functional Interface List Functional Analysis  

(Section 4.4) 
MA  

   Scope 
Sheet 

FAA Policy External Investment 
Analysis (IA) 

 

Standards External IA  
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Inputs Source Process Initial AMS 
Phase Output 

Draft Interface Control Planning 
section of IPP 

Integrated Technical 
Planning (Section 4.2) 

IA  

Requirements Documents 
(fRD)/Changes 

Requirements Management 
(Section 4.3) 

IA  

System Requirements/Changes Functional Analysis  
(Section 4.4) 
Synthesis (Section 4.5) 
Trade Studies (Section 4.6) 

IA  

Physical Architecture Synthesis (Section 4.5) IA  
Trade Study Report  Trade Studies (Section 4.6) IA  
   IRD 
IRD   Solution 

Implementation 
(SI) 

 

Interface Change Request External SI  
Physical Architecture Synthesis (Section 4.5) SI  
Design Definition/Changes Synthesis (Section 4.5) SI  
Final Interface Control Planning 
section of IPP 

Integrated Technical 
Planning (Section 4.2) 

 
SI 

 

   ICD 
Interface Revision Proposal    
   Revised 

IRD/ICD 

 111 

4.7.3.1 Task 1:  Identify Functional/Physical Interfaces 112 

The first task in the Interface Management process is to identify the functional and physical 113 
interfaces, which is accomplished via N2 diagrams.  The functional interfaces are identified 114 
during the Mission Analysis phase, while the physical interfaces are identified during the 115 
Investment Analysis phase.   116 

4.7.3.2 Task 2:  Create an N2 Diagram 117 

The N2 diagram is a systematic approach to identify, define, tabulate, design, and analyze 118 
functional and physical interfaces.  It applies to system interfaces and hardware and/or software 119 
interfaces.  The N2 diagram is a visual matrix that requires the user to generate complete 120 
definitions of all the system interfaces in a rigid bidirectional, fixed framework.  Figure 4.7-5 is a 121 
basic N2 diagram. 122 

 123 
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 124 

 125 

 126 
Figure 4.7-5.  Generic N2 Diagram 127 

The following steps are recommended for creating a functional N2 diagram: 128 
Step 1: Identify the functional interfaces via an N2 chart and develop functional interface list. 129 

• Create an N2 diagram that is N X N square, where N is the number of system functions.  130 

• Place the system functions on the diagram’s diagonal axis. 131 

• Moving across the diagram, fill in each square with any output, moving from function F1 132 
to any of the succeeding functions.  (Interfaces between functions flow in a clockwise 133 
direction.)  If there are no outputs to a succeeding function, leave the square blank.  134 
(Characteristics of the entity passing between functions may be included in the box 135 
where the entity is identified.)  Continue in this fashion until the upper half of the N2 136 
diagram is populated. 137 

• Moving down the diagram, fill in each square with any input, moving from function F2 to 138 
function F1, from function F3 to functions F2 or F1, and so on with succeeding functions.  139 
If there are no outputs to a succeeding function, leave the square blank.  Continue in this 140 
fashion until the lower half of the N2 diagram is populated.  141 

• Conduct a peer review for completeness.  142 
Step 2: Develop a functional interface list from the functional N2 diagram.  143 
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The next action is to identify the physical interfaces via the N2 diagram during the Investment 144 
Analysis phase using the selected Physical Architecture. 145 

Step 3: Identify the physical interfaces via an N2 chart and develop physical interface list. 146 

• Create an N2 diagram that is N X N square, where N is the number of system elements.  147 

• Place the system elements on the diagram’s diagonal axis. 148 

• Moving across the diagram, fill in each square with any output, moving from system S1 149 
to any of the succeeding systems.  (Interfaces between systems flow in a clockwise 150 
direction.)  If there are no outputs to a succeeding system, leave the square blank.  151 
(Characteristics of the entity passing between systems may be included in the box 152 
where the entity is identified.)  Continue in this fashion until the upper half of the N2 153 
diagram is populated. 154 

• Moving down the diagram, fill in each square with any input, moving from system 1 to 155 
system 2, from system 3 to systems 2 or 1, and so on with succeeding systems.  If there 156 
are no outputs to a succeeding system, leave the square blank.  Continue in this fashion 157 
until the lower half of the N2 diagram is populated.  158 

• Conduct a peer review for completeness. 159 

Step 4: Develop a Physical I/F list from the Physical N2 chart.  160 

An example of an output from Step 3 appears in Figure 4.7-6.  The N2 diagram shall be taken 161 
down in successively lower levels to the hardware and software component levels. In addition to 162 
interface identification, another main function of the N2 diagram is to pinpoint areas where 163 
conflicts may arise between systems and functions so that system integration occurring later in 164 
the development cycle proceeds efficiently. 165 

 166 

 167 

 168 

 169 

 170 

 171 

 172 

 173 

 174 

 175 

 176 
 177 
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 178 
Figure 4.7-6.  Simple N2 Example 179 

4.7.3.3 Task 3:  Define Functional and Physical Interfaces To Prepare Scope Sheets  180 

The third task in the Interface Management process is to define the functional and physical 181 
interfaces, which is accomplished via scope sheets and IRDs.  .  Scope sheets are used to 182 
develop the Interface Control planning section of the Integrated Program Plan (IPP) (Integrated 183 
Technical Planning (Section 4.2)).  This Interface Control planning section defines a 184 
management system of interface controls to ensure physical and functional compatibility 185 
between interfacing system elements and between systems.  This section also provides the 186 
means to identify and resolve interface incompatibilities (through a program management 187 
mechanism known as the Interface Control Working Group (ICWG)) and determines the impact 188 
of interface design changes.  Source material for the Interface Control planning section includes 189 
the draft IPP and the Integrated Master Schedule.  The previously developed N2 diagrams are 190 
used to complete a scope sheet for each interface, which, in turn, is used to write the required 191 
IRDs. 192 

The following steps shall be taken when scope sheets are prepared: 193 

• Step 1: Review scope sheet format (Figures 4.7-7 and 4.7-8)  194 

• Step 2: Review functional and physical I/F lists  195 

• Step 3: Prepare a scope sheet for each element in the diagonal, which corresponds to 196 
internal interfaces  197 

• Step 4: Review final Requirements Documents (fRD) to determine required external 198 
interfaces 199 

• Step 5: Prepare scope sheets for all external interfaces  200 

• Step 6: Enter scope sheets into Configuration Management process (Section 4.11) 201 

• Step 7: Evaluate Scope Change Requests and update scope sheets as necessary 202 

 203 

 204 

 205 

P ro v id e  e lec tr ica l P ro v id e P ro vid e
p o w er po w er to  p o w er to

E S C rad ar

P ro v id e     C o o l C oo l
env iro nm enta l e lec tr ica l rad ar  e lem ents
co n tro l com po nen ts

P ro v id e  su rve illa nce

Pr
ov

id
e 

el
ec

tri
ca

l
po

w
er

Pr
ov

id
e 

en
vi

ro
nm

en
ta

l
co

nt
ro

l

Pr
ov

id
e 

su
rv

ei
lla

nc
e



[Section 4.7 Version 1.0 11/1/02] 

 4.7-12

 206 
Figure 4.7-7.  Format of Scope Sheet for Interface Management 207 

 208 
 209 

ICD NUMBER:  

               REV: 

DATE INITIATED:   

                  DATE:   

ICD TITLE  

PARTICIPANTS:  

SCOPE:  

EQUIPMENT 
RESPONSIBILITY: 

 

INTERFACE LOCATION (INTERFACE BLOCK DIAGRAM) 

 

 

 

 

 

EFFECTIVITY:  

PROGRAM REVIEWS & AUDITS:  

RELATED ICDs 

APPROVALS: 

 

Participant Date Participant Date 

 

ICWG Secretariat Date ICWG Chairman Date 
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ICD NUMBER: 25-DR010M 

               REV: 1 

DATE INITIATED:  June 25, 3032 

                  DATE:  December 6, 3033 

ICD TITLE Interface Control – Surveillance Radar Product Generator 
(RPG) – Weather System Processor  (WSP) - Electrical 
Installation Envelope, Mechanical, Environmental, and Data 

PARTICIPANTS: Raytheon/Lockheed Martin 

SCOPE: This IRD/ICD controls and documents all interface 
requirements for the RPG to WSP interface.  Interface 
definition is described to the extent necessary to assure 
compatibility of the RPG to WSP interfacing hardware when 
used with the specified constraints.  The interface consists of 
mechanical installation of the WSP for cabling, mounting, 
environmental cooling, and data requirements.  Mechanical 
interfaces include location, orientation, mounting provisions, 
and power supply.  Envelope interfaces include installation, 
removal, connector, and cable clearances.  Environmental 
interfaces include temperature and humidity constraints.  The 
data interface includes Airport Surveillance Radar (ASR) 27 
data (RF, control, data, and timing signals) and WSP data 
(control and status signals). 

EQUIPMENT 
RESPONSIBILITY: 

1.  Raytheon – ASR-27 radar product generator 

2.  Lockheed Martin – WSP module (hardware and software) 

INTERFACE LOCATION (INTERFACE BLOCK DIAGRAM) 

 

 

 

 

 

EFFECTIVITY: PK/RG (TYPE VIII) 

PROGRAM REVIEWS & AUDITS: WSCE IRR September 3032, WSCE SER 
December 3032, WSCE PDR March 3033 

RELATED ICDs 

APPROVALS: 
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Raytheon Date Lockheed Martin Date 

 

ICWG Secretariat Date ICWG Chairman Date 
  210 

Figure 4.7-8.  Example Scope Sheet  211 

4.7.3.4 Task 4: Develop Interface Requirements Documents  212 

The next task in the Interface Management process is to develop IRDs, which, in turn, are used 213 
to develop ICDs.  The designated custodian shall prepare the detailed IRD.  FAA-STD-025 214 
provides a checklist for IRD content.  Several commonly used FAA standards appear in  215 
Table 4.7-4. 216 

The following steps shall be undertaken when IRDs are developed: 217 

• Step 1: Review the inputs listed in Table 4.7-2  218 

• Step 2: Prepare the detailed IRD in accordance with (IAW) FAA-STD-025 219 

• Step 3: Review the IRD for compliance with the fRD 220 

• Step 4: Coordinate the revised draft IRD with all affected organizations 221 

• Step 5: Enter the IRD into the Configuration Management process (Section 4.11) 222 
 223 

Table 4.7-4.  Checklist for Interface Requirements  224 
Document Standards (In Accordance With FAA-STD-025) 225 

Standard Title 

FAA-STD-025 Preparation of Interface Documentation 
FAA-STD-002 Facilities Engineering Drawing Preparation 
FAA-STD-005 Preparation of Specification Documents 
FAA-STD-019 Lighting Protecting, Grounding, Bonding, and Shielding Requirements for 

Facilities 
FAA-STD-020 Transient Lighting Protecting, Grounding, Bonding, and Shielding 

Requirements for Equipment 
FAA-STD-023 Microfilming of Engineering and Electrical Drawings 
FAA-STD-029 Selection of Telecommunications Standards 
FAA-STD-032 Design Standards for National Airspace System (NAS) Physical Facilities
FAA-STD-039 NAS Open Systems Architecture and Protocols 
FAA-STD-042 NAS Open System Interconnection (OSI) Naming and Addressing 
FAA-STD-043 NAS OSI Priority 
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Standard Title 

FAA-STD-044 NAS OSI Directory Services 
FAA-STD-045 NAS OSI Security Standard 
FAA-STD-047 NAS OSI Conformance Testing 
FAA-STD-048 NAS OSI Interoperability Testing 
FAA-STD-049 FAA Standard for Fiber Optic Telecommunications Systems and 

Equipment 
  
MIL-STD-005 Engineering Drawing Practices 
  
ISO 8648-1988 Information Processing Systems – OSI Internal Organization of the 

Network 
ISO/IEC 
96467:1998 

Information Technology – OSI – Conformance Testing Methodology and 
Framework: Implementation Conformance Statements 

ISO/IEC TR 
1000-1-1998 

Information Technology – Framework and Taxonomy of International 
Standardization Profiles – Part 1: General Principles and Documentation 
Framework 

IEEE 315 – 
1975 

Graphic Symbols for Electric and Electronics Diagrams (including 
reference class designations letters) 

IEEE 315A –
1986 

Graphic Symbols for Electric and Electronics Diagrams (supplement to 
Institute of Electrical and Electronics Engineers, Inc. (IEEE) and 
standard 315-1975) 

4.7.3.5 Task 5:  Write Interface Control Documents 226 

During this task, the detailed ICD/Interface Control Notice (ICN) is prepared, and an analysis is 227 
performed to confirm completeness and accuracy of the interface definition.  These documents 228 
shall be reviewed for compliance with the defined scope sheets and coordinated.  A record of 229 
these actions shall be maintained.   230 

FAA-STD-025 provides a checklist for ICD content. 231 

• Step 1: Review the inputs listed in Table 4.7-2 232 

• Step 2: Prepare the detailed ICD IAW FAA-STD-025 233 

• Step 3: Review the ICD for compliance with IRD 234 

• Step 4: Coordinate the revised draft ICD with all affected organizations  235 

• Step 5: Enter the ICD into the Configuration Management process (Section 4.11) 236 
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4.7.3.6 Task 6:  Revise Interface Requirements Documents and Interface Control 237 
Documents  238 

It may be necessary to request changes to the ICD as changes to Requirements or design 239 
definition occur.  240 

• Step 1: Review the interface document for changes when design modifications occur or 241 
new requirements are added. 242 

• Step 2: Review the IRD/ICD to determine if changes are also required. 243 

• Step 3: Prepare the change request IAW FAA-STD-025 and provide the following 244 
information: 245 

− Description of the problem and the proposed change 246 

− Analysis showing how the change solves the problem 247 

− Analysis of how the change impacts system performance, effectiveness, and 248 
lifecycle costs 249 

− Analysis to ensure that the proposed solution does not introduce new problems 250 

− Description of resources and an estimate of the costs associated with implementing 251 
the change 252 

– Statement of impact to system  253 

• Step 4: Provide change request to ICWG, which shall determine if the authorized 254 
Interface Change Request (ICR) is within the scope.  In-scope ICRs shall be returned to 255 
the ICR originator and the custodian of the ICD for preparation and release of an 256 
interface requirement.  Out-of-scope ICRs shall be forwarded to program manager. 257 

• Step 5: Coordinate the draft IRD/ICD with all affected organizations.  258 

• Step 6: Enter the changed IRD/ICD into the Configuration Management process (Section 259 
4.11).   260 

4.7.4 Outputs of Interface Management 261 

The outputs of the Interface Management process appear in Table 4.7-5.  When documented 262 
and approved, the IRD is provided to all applicable organizations, while the ICD is provided to 263 
technical disciplines responsible for meeting its interface requirements, to customer and 264 
program management for coordination, and to the respective test and quality assurances 265 
organizations. 266 

 267 
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Table 4.7-5.  Process Outputs and Destination Process 268 

 269 

4.7.5 Interface Management Tools 270 

The functional flow diagram (FFD): 271 

• The FFD family is a group of analyses that depicts functional (input-function-output) 272 
relationships between functions.  This family includes the Department of Defense (DoD) 273 
standard FFDs, N2 diagrams, Integrated Definition for Function Modeling (IDEF) tools, 274 
and the Unified Modeling Language (UML).  The FFD is a multi-tier, time-sequenced, 275 
step-by-step diagram of the system’s functional flow.  Typically, FFDs are prepared to 276 
define the detailed, step-by-step, operational and support sequences for systems, but 277 
they may also be used effectively to define processes in developing and producing 278 
systems.  In this method, the functions are organized and depicted by their logical inputs 279 
and outputs.  Each function is shown in relation to the other functions by how the inputs 280 
and outputs feed and are fed by the other functions.  Each function is depicted as a node 281 
labeled with the function name. (Naming criteria are described in “Introduction to 282 
Functional Analysis” (Paragraph 4.4.1).)  Arrows leading into the function depict inputs, 283 
while arrows leading out of the function depict outputs.  If the output of function F0 is an 284 
input to F1, then an arrow is shown leaving F0 and going into F1 (“Functional Flow 285 
Relationship” (Figure 4.4-12)).  286 

The N2 Diagram 287 

• The N2 diagram (Figure 4.7-5) ensures that all functions identified in the Functional 288 
Analyses are reflected in functional interfaces.  Each node in the N2 diagram indicates a 289 
possible functional interface.  Note that in the example (Figure 4.7-6), “Provide Electrical 290 
Power” supplies power to other functions, and “Provide Environmental Control” supplies 291 
cooling to the other functions.  However, the “Provide Surveillance” function does not 292 
provide any quantity to the other functions. 293 

4.7.6 Interface Management Process Metrics 294 

Table 4.7-6 lists the Interface Management process metrics. 295 

Outputs Destination Process(es) 
IRDs Requirements Management (Section 4.3) 

Configuration Management (Section 4.11) 
Synthesis (Section 4.5) 
Validation and Verification (Section 4.12) 

ICDs Requirements Management (Section 4.3) 
Configuration Management (Section 4.11) 
Synthesis (Section 4.5) 
Validation and Verification (Section 4.12) 

Interface Change Proposal (ICP) Configuration Management (Section 4.11) 
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Table 4.7-6.  Interface Management Process Metrics 296 

Quality Metrics Cycle Time Metrics Cost* Metrics 
Scope Sheet in Compliance 
with Requirements (% “Yes”)  

Time from iRD to IRD 
Approval  

Cost to implement IRDs 

IRD in Compliance with 
Requirements (% "Yes") 

Time from IRD Approval to 
ICD Release 

Cost to implement ICDs 

ICD/Interface Requirement 
Compliance with Interface 
Requirements  
(% "Yes") 

Time from ICR Approval to 
Interface Requirement 
Release 

Cost to implement ICRs 

Design Compliance with 
ICD/Interface Requirement 
Requirements  
(% "Yes") 

  

Number of interfaces 
discovered after initial release 
of ICD 

  

*NOTE: Cost is only direct program costs. 

 297 

4.7.7  Terms and Definitions 298 

ICD: The ICD is one of the two basic products of the interface task.  In its final form, the ICD is a 299 
clear, more detailed documentation of the interface requirements.  It shows clearly which items 300 
belong to each side of the interface.  It shows the exact value of the interface functions and their 301 
tolerances.  The ICD is not used to design any part of the system.  That information resides in 302 
the product definition (part model or drawing set) of each component involved in the interface.  303 
The requirements associated with the interface functions reside in the performance sections of 304 
the specifications.  Hence, the ICD serves as a good coordination vehicle.  305 

Interface Requirements: All interface requirements are classed as functional and physical 306 
requirements, as well as constraints that exist at a common boundary between two or more 307 
functions, system elements, configuration items, or systems. 308 

IRD: The IRD defines requirements associated with external physical and functional interfaces 309 
between the particular system and other associated system(s).  The IRD is one of the two basic 310 
products of the interface task.  In its final form, the IRD is primary documentation of the interface 311 
requirements.  312 

Interface Control Planning Section of IPP: The Interface Control planning section of the IPP 313 
documents the formal management system of interface controls that ensures physical and 314 
functional compatibility between interfacing hardware, software, and facilities.  The plan 315 
provides the means for identifying and resolving interface incompatibilities and for determining 316 
the impact of interface design changes.  This Interface Control planning guides the 317 
management, control, and documentation of all system functional and physical interfaces.  The 318 
Interface Control planning section also contains interface requirements and templates for 319 
preparing, revising, and processing ICDs unique to the program.  The Interface Control planning 320 
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section addresses supplier participation in the interface process.  (Integrated Technical Planning  321 
(Section 4.2) provides detailed instructions on this topic.) 322 

ICWG: The ICWG is established through the IPP (and System Engineering Management Plan 323 
(SEMP)).  The ICWG is the forum for discussing interface issues.  ICWG meetings serve two 324 
purposes: to ensure effective, detailed definition of interfaces by all cognizant parties, and to 325 
expedite baselining of initial IRDs, ICDs, and subsequent drawing changes by encouraging 326 
resolution of interface issues.  The ICWG shall consist of ICWG Chair, IRD/ICD Custodian(s), 327 
and management personnel from associated teams.  (Integrated Technical Planning  328 
(Section 4.2) provides detailed instructions on this topic.) 329 
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